Age-dependent changes in uptake and recycling of ascorbic acid in erythrocytes of Beagle dogs.
Uptake and recycling of ascorbic acid (AA) were studied in erythrocytes of 1- to 12-month-old Beagle dogs. At 1 month, both AA uptake and recycling capacity were high. Ascorbic acid entered erythrocytes mainly in the oxidized form with elevated activity of Glut 1 glucose transporter. However, this trait of erythrocytes was rapidly lost in the course of postnatal growth. At 3 months, ascorbic acid uptake and recycling capacity decreased to almost adult levels. Thereafter, AA was transported mainly in the reduced form, and its uptake and recycling capacity became one-third the levels of 1-month-old dogs. Postnatal anemia and recovery were indicated by changes in hemoglobin and packed cell volume levels at 1 and 3 months. Glutathione reductase (GR) activity was twice as high as in adults in 1-month-old dogs, allowing efficient reduction of oxidized ascorbic acid, which enters cells in large amounts due to elevated activity of the Glut 1 glucose transporter. One-month-old dogs need high levels of AA for antioxidant protection and skeletal development. The high AA recycling capacity of erythrocytes is considered to balance the expenditure of AA in young Beagle dogs.